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tu ib p « mm Ji . tfri b^ji ^inj7^o-c<;s>^£ ttriB n hi ^km-t & &m 
irn^m 4 j 

! IBH £iM is if&WU K fi ^li#^5c^ Z fix \<> & z t * WWl t-f& » *n 2 £ Mi 
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lm$tm 6 ] 
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[fffftf] 

[ 0 0 0 2 ] 

G a N^#2>#i^ — fe£B z A 1 x G ai-,. M I n y Ni- v -w A s v Pw ( 0 x =S 1 , 
O^y^l, O^z^l, O^x + y + z^l, O^v^l, O^wil, O^v+w^ 
1) ^ftS*L*III-V2^fMNM*# (-fl:BAlGaInNAsPt|B 

K (&T\ TLED (Light Emittin 
g Diode) J tv>T 0 ) #*4 0 SSLEDtt, f&tm *flUsR-f* ^*#:0±fB|& 
JfcJfcfcJfcCrSfcflJ^ 0 0 nm-^Wtl 7 0 0 n mOj£|gH^*3V^T^W& & ^ £ 

[0 0 0 3 ] 

tfeH*tSLED (t^LED) ii, i *L fc £&^>£-;b^T ft & fife L E D 

EDtta m.mm^^ ny> m« i:^ts#^t e-fe l e d sr mm izm v> 
led*:— «:fl&4JiBW3feasitffiffi-r«fcie>^»±, 5fe-r\ mytmm<D $ e, 4 * *r 

ttt, OTiT-^ii^Jltr^L^^LED^y TW^fl fcBSfL&ftl^ (ifcJRfli 
£ ©f^f«$ * & fc v> o M^te * * „ 
[0 0 0 4] 

LED<75-^fi^ft«fc LT, pIWf-M - nM#:J|©Mij|^tt 

19 /MtTfi £ fiz> d t ft s 0 
[0 0 0 5] 

tl5HI«:M Lfc±i:|fg p ffltffi- (^IIS ii «^ 4* S c ) £l£tf<5> i ? ft 

mute x o tL, P n^wi^^ &s&*»^w«e - 1 amn Uot, 

[0 0 0 6 ] 
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iStSit^^^?), G aNlLEDTIi, JSLTO J: ^ tLTV^ 0 
SStSLTv^ G a N^^ifTIi, tffl-BWrotg-K* ^£ n J: t) \£x.>S& 
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mt'mwj^mm^K.hn, *tit>o&mto*:tt*)m& (^m<omcumK^-r 
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[0011] 

iwit pM^m&m t^M*#pmytm*&&x-%: &*mfo&mm*mL, mibp 
s#3»#ii t^up m it &i&it> tfrcg&%« * it & atria n « ^ 

& mm<7), m n^m^mmommij\^ t w&-t& raw k# * ^^M^mmmi^n \z 

[0 0 12] 

bu i a p m mm <d m i b p s^H»#:/i k *t |pj f & ffi tt , » <D&M£fci* wk <omm 

B>J IB p ffi mm it , ttl WBH^jf *»f>[nl^oT<S3fc=i- gfflB n M^SteS ffi & #S 
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/c m 2 0^^^^^^^, j; $ (z, ttr|BIHlt l lM^j3^^a^i:IH]f|5<7)J:b$^* 

ztix^z>z.t*mm.t-t& 0 

[0 0 15] 

ho fB p m^-mitm <om §b p * w , fa^xMtf&m lx%& ^xmmm 

£ tix v> & mmammxmmm kmb-t & mk t-r&o 

tibwi^mfc&mmwfflR p t mmmmmi^au t tz immowmm-niz 
fr& a- fix & & m am $ fix & o , s»ca k& »t & a^n^co P M#>»/igi$ 
t, stp s^iSWB t tuta P m«« t &w%w \zmm znx^x, P £ 

[0016] 

#$-t^j& 5 fix v> & i £ * #m itio 
tfriata ft® k & ^ * tojis ttrta n m^swi ff^t5;fc*^ttSo 

mt^ Mm&xmmmofcBKfzj&zHfzi&frmiMt&tbzmmzfi, 

[0 0 17] 
[0018] 

mzn, mm^imytmmmmx^-jp^^fix^^mmmmm^x^-ox, mmm 

fttt-So 

[0 0 19] 

±iB©g|ft£&jjfc1-£7ti&, #l£l»fc«S^*Stt, #W^«««^IS^iJ$ 
[0 0 2 0 ] 

x&ifbfi?zpm i mMfrbpm¥m&m^mx-tz>mffi,<D > ^m^mmmm^i^ tm. 
S!-rsffifitc^tt**+««**, ^m*in]^^ts:-r^oT% pfu««^#fc|t$^^m-it 
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[0 0 2 1 ] 

puis© p a^*#:*i:^t«It, Wk<o&U* tzlimWc^B^m— *n 
£#tfe £ fix & & B a® Ls ^f£H fll H *s »t & flSBBWB t p I^f#l fc 

^t$^tv^^)t\ 5&3fe»iJtt*5bfe*4tSH— «|jcii^:L, fjfef^t lt« 
[0 0 2 2 ] 

K^ffc § tLT & * HflM U Mmmam itZ & if * £bfl$TIg|$<D p M^2*#:/g£ B#fc £ 
v^T, ^Rpa^*#Jifc«riaplll*Si:**5Cfl9tc»jBi-t-*ii: ufc «fcv^ 0 £*uc 

«£ ti is\ p m mti ^ ku« % an* $ ti & fc , s mnm a mm a umn ^m^L^^mm ( 
mmmm #m*>htL-c^ ps^immk ^xitm^^^mK^x^ti^^t t% 
% 0 ^jftrntzis^xii, mmammutenfcir&mMxmmmm (^i"jr 

mm) m < & 19 > v^r ^ v - - > rmfkii'SkM s *lt h° i v%st*«fr t> f# 

[0 0 2 3 ] 

[S&Wfcllllirr* J£SB] 
[0 0 2 4] 

mrnofm 1 ) 

Ull (a) (±, ^WMfT^^afeLEDf7^2 (MT, rLEDf^ 
2 J tv>^o ) ^«EH&#fig*^i-spM|g|t?*l9 % HI 1 (b) tt, mi (a) ^*»t&, A 
• A«WfrlSB|-e**o Ull (a) fi> Mt^f ^18 ^tv^:ti^tLTV^ 

[0 0 2 5] 

mi (a) , (b) LEDf^2!t ^-^3^"C**^JR3fe«4 ± 

(R««) *L3t#»##»JR6 t^»*##«M6 0lPJMi3j;^±MS-a 
d*3fe-»«l8*»|Ktte>^flljKSr LTV^ 0 fcfc, ^JR«4(±^ (Au) *»fe*4 0 ^ 
•7 ^#:<7?±# $ (i, ^*ag«E4 *»5 0 0 //mftt)f?5 0^m, ^^JR^ItS 4 6 0 
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ft mT-ff $ 2 0 0 ^ mX&2> 0 
[ 0 0 2 6] 

#z£##«l&6 te % 4 484* fefflt^ pi^lfl^Jp-GaNilO (J? 

^OOnm), InGaN/G aN#II^pH*l 1 2 5 0 nm) , nl# 

*#lt^^n-GaN114 (J¥$3^m) »^#^«?t £M LT v>S 0 & 

[0 0 2 7] 

n-G aNJf 1 4 HflJ^MO^tcf&o T\ ^l£n-G a Nil 1 4 f 0 £ ffi T i /P 
t/Au»^^n ill 1 8 & V y rft. \z%m ZtiX^& 0 ttz, ikm&M 4 ±® £ 

fi > mm&mm h^^lt, t i / p t / a u jjut^ & & #mjm tmm&mmm 4 m t> 

^LT, IfrfEnfiljmMl 8 i# V- K#£«^2 0 tte, T i /P t/AuI*^^| 
£BB«Sl 2 2 J:otl^Hfi$titv^ 0 @S|I2 2 CD n fflljmM 1 8ffl^i3tf 
SSSB&fi, S^nfflm« 1 8i^n-GaNll 4 tf^MttM (MtU LI) OflJ^BI 
itH$*LJt«^t!SroTV^ 0 n-GaNil 4±I OfelRtB Lffl) n-y^ 

[0 0 2 8] 

p - G a Nil 1 0 (IBfc/i 1 2 ) OTmm&^miznfalr & X d K p fflmi 2 4 j&*tfc»t 
btixv^&o HIl (c) fi, p -G a Ni 1 0 t z\ftX Y) i>±.m-1bZ>UM*ty.*) W^tz 
^ls£7K-t¥MIII^&£o 01 (b) , (c) KTF-fXdiZ, pHS24it it^^Jl 
0 ^ mCORtta* L^^imo£ljf|5 2 4A«-|CM^t^^M2 4B^tf^, 

0 fit, #M2 4A©Wp-GaN|l 0OTIiM$ittv^ o C©J:-5(; 
PiS*2 4 h^$ftfcp -G aN» 1 0 f±, SSpIlS2 4 Zj\-LX&mMM4 t 

m^mKmm^tix^^<7)x\ tnt4tt7/- K^mjg^-4 1 ltmi-&£ 1 

Plll2 4li, p-G aNiS 1 OmfrbMlzmmZtitzRh/P t/Aul 
WfE3&7fril 2 ^f)^^SM$tn-G a Nil 1 4 ^IJ^g;lt1^&^Sfg£;ir 
L-CV>3 0 Cn£hM2 4 B K*5&t<SEI8B2 4 Cfi, T a 2 0 5 ^ £ & & i&jfR U 2 6 "e^E 

[0 0 2 9] 

ifufB^SS^ 4 T^tt & <£ -5 $ tL/i^5fc#Jl 8 f±, v V 3 - > & iTOjtjfett 

mmK, (B a, S r ) 2 S i 0 4 :E u 2+ ^Y 3 (A 1 , G a )s O12 : C e 3 + <7)miffe^#« 
tS r 2 S i 5 N 8 :Eu 2 + ^ (C a, S r) S:Eu 2t ^t'Ogfet»*tS i 0 2 &fc* 
0^b^«IR3te^F*^tfe$*7t: co^^, ££ 0 M:ft1£#J§&&c{i^* vW^^V 

^5 h*mm*m^xi>mt>%\,>o ttz, &itimm<ottt>t)K, ±mr^^^^ v^mm 

[0 0 3 0] 

2 0 S-^LTfiltl,i, 1 2 ^<b$t«4 6 0 nm<7)ffe^||^f 3 ^ So n^-jg 

1 2 ^^^L^W-feTfeOl*!, p-GaNf 10i:|6l^fcjfeli, OT¥lS-e*^pf 
MU2 4T*n-G aN| 1 4 flj 0 n-G aNi 1 4fil:I|f L/cfli, GUft 
fllifil 4A«CJ:o-CM$W;t^< n-GaNl 4*&&«$*u ^#18 

[0 0 3 1 ] 

^<D«£-9^ N LEDf 7 7°2tt, P-G aN» 1 O^R&^M^IfijL-CflfStif-^M-e 

ffi!E#2 005-3036659 



#11 2004-208524 *J \ 6/ 

p«I2 4 n-G aNJf 1 4 fllj^&jfcfc&lJtH LX^&tz>b s §§ 

Jtm 1 2 -efk£U Jr<D£ t n — G a Nil 1 0 Klnlfri 3fr<Dfr%:h-f\ p-GaNfl 0 
izmfrofzjtk pIIS2 4XKM^"±X n-G aNJBl 0 mirc\ t &X § & -1 

t £ £ I? > f&Mj^K-ffifr*; i> <D t & & o 
[0 0 3 2] 

±KL/:J:M:plli2 4«p-GaNil 0i:|SM^I!3flIl:fjSL, ^ 
MOTK£lt&MOT5£ p-GaNil 0 i 81$ £ L/^t^ Wmm%(D 

(i) p - G a Nl^fiftt^^ : t (; i ^p^TC^Ltli, P I*1 

fam co&m \zm x. i£mmm.M*$g&ir &z\t (J£tf> p t $ tit z 
muz [&wm&mm] tfa-r& 0 ) K^^xu^nrnx^^, ttz ao 

F> mm * ffl L L E D £ v > tf Wot S^ft SI}feJl \z$lZZ>%%.<d& 
[0 0 3 3 ] 

Ji&LtzZvbZ^ pfti«2 4lip-GaNil 0 (pl«#l 
) Ol&^lSJCffitr <fc ? tfifttt* i t t LTV^ & CDO, plli2 4©p-GaNil 0 

Wi6f>*Ljt^|gS:tit3ri|t#LfeS* % p - G a Nil 1 0 , th^X \t§k%M 1 2 *L 

p-G aNJi 1 0i±, W^ffi^Sv^feM^lnFlcSifE^lS:^ 
9fc<v* ) o *-o*S* N ffrftSl 2 K*3i/>Tfi, pfJJffiS2 4 c7>tufe£hS|5H 

i^i^tio *LT\ pfOM2 4 0fl3lt p-GaNll 0 (Ml2) L 

LX<D%3tR-t)mjzir&<DX%>2> 0 
[0 0 3 4] 

#BfcJlO±M3* : 0. 1 2 5 6 mm 2 ) W^'ISt(7)±PH^6 3mAT^S^ ^ 
«RLfco LED S-,IJli:fflv^^t;iJ, < t & 1 ^HHi** 

£ Lv»t#x.ibfLS fcd^,, Mat-fit** 6 3mA^£^ 1 75"I^IBI^*i^*«tJ£i-* 

it^-ei^v^t^tiaotlffiU^-e^^o RflbVisK 6 3 mA £3§3feJf 

(p-GaNf) ©±ffif LTf P. tLS^llMtt, ^5 0A/cm 2 T'*^„ 
f y WX (§BfeJf^ffi«) 3&»**o-Ct. ¥^llIW s 5 0A/cm 2 

[0 0 3 5] 

* * Igl&maE 6 3mA T?K«i L I^OlpS £ Wife L 0 ^ f± , S ft e> 

P^Sfctt, p-GaNi ®±ffitCMt-& pffllS^tMt (fira«B<7)^ 

itw«) ©i^T**io ifpw ru <7)^t«, puii^ffit^iii 

(5t\ flWIM(:^Sit^Ltv^ 0 ftib\ PiP^<7)p^{i, 
M-t^ft^^ic, aSI5Tfg|50M« *3B3li-*ifc^J:oT4TO-C** 

o 

[0 0 3 6 ] 
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--t, saRllftULEDf-y/li, HPS*** nj , TO. 7 5j , TO. 5 J , 
ro. 2 5 J fc&S 4HSt?**o Sfc, ^ffiti^^tT^, n-GaNi±We.|t 

m*7fiLx\t*z>o mmmte, mam ru <Dm&omfemm* ru #mp*i: 

45lt3rfliJfe#;K£l»P* TlJ omjettft^KtLfc-lfi-CabSo ;&»{4, fBttttftE (6 3 
mAj ^pllI©p-G aNJgi<^O^M^T^LT#£*l&mM\R[A/c m 2 

[0 0 3 7] 

WW±#Ltv^ £ tfflNRZti&o S&)Wfc£tt 

ymti&vWir&wmL. mmm&&)±-t&fz&t^x.hti2> 0 

$>tz*) r-wmofflttmmm 1 . 5 t & ^ ^<Dmm-%. t & % 0 :^tpip$o. 5 

»t*^A*PWaE?lP*t4#&l 0 0 A/c m 2 ~?$>& 0 t4*)*, **Wffi*j-#flf fcifc 
Ktt, ^<H1 00 A/c m 2 Oy£AMi/1^7^^&£ fcv>x.£ 0 j&W-ttUf 

, < fc « 1 0 0 a/ c m 2 <D&xw&ffimm&n h ti& mum t & & 4 -5 k> P Mm 

MOHi£h®£M-f ^444 v^T*4 0 &43. &*>£>^ ftASB^iSESfrgau 0 0 A/c 
m 2 £Lt£&S|ii!P>$so±|5gfi > _tIH0. 5izmh-r, K4 

ot^ftt4^t*4. fit, f&«Ropg«^e>. ^msEapjKoiiatt 5 0 a/c m 2 

[0 0 3 8] 

ifc, ^WiCf^LEDf 7 7°2 {4, HWCSU JTF© 4 $ fcfcfr* 4 
Pilft2 4 OfufEIHifl® 2 4 BOlH]tl5 2 4 C fc3teJfc$*LTV» 2 6 

Ta 2 o 5 (4, mytm i 2j&»e>o#'fe*tjy-LTaiK-e** (&*>*>^ oitt^ik^tL 

t«^*4it) Ct, G3^|5 2 4 CKAttL;fcftfcSREI*B2 4 C«MT% n-GaNf 
1 4jffa^Km%it2>c\t-t)mMt%:2> 0 Sfcfc. T a 2 05O/BJff^{4G aN©Iiff$fc 

i-*o &43, EJ«5 2 4 JC^S*-^Sj|ftj|»#{± N T a 2 0 5 i:R&4v», MxJ4\ GaN©S$f 
L<nTMCMLTlB^^«ilMiLTaf>tltV^, Z r O2, ZnO, Y 2 
Cb, T i 02, S rT i 03*fflv^^i:HTUv^ l)l>VM±, -M4^i#fA 

[0 0 3 9 ] 

zz^*mmw&£&&WFm&<oteMK&\t*xmmt oho tit, mmm&i o 

2 n • cmfill, IiL(ttl 0 5 n • cmljll, 4 t)IIL<lil 0 8 fl • cmUlOt 
4 fc, L E D 9- v 7° 2 {4, ^ifr^Il 6 O^Jfc 13 ffi LMfiJ tt7 7-f TM^@£ $ 

o 

[0 0 4 0] 

L EDf? 7° 2 f4, p -G a Nig WB&^® Klgs&A,-?? p ffi«M 2 4 #fi§fL, ^Kpfljm 
M2 4 K3o^xm~Mlz%-m-£titz£h^2 AfrbmMt&X-f&Z-t t Ltv^/iJ6, 4^ 
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mfc&mm e i 2 ) ^r#^m^*aAi--s >i ^ ^ § %> <dx\ mftmm*Tif %> 

[0 0 4 1 ] 

&&ir&mm&m ? 02,02 5 mo Kmffesti&p^ui, iji^ 

[0 0 4 2 ] 

«#M<^J¥^(± 2 0 0 pi mt-h^tcj?v> 0 ^^iSMOfOM^jg^^, j£ 

[0 0 4 3 ] 

L E D ^ y f 2 (i, ff| 1 2 ^^tf^*#:#jgm 1 2 #1&Rit (W&R^) 

%><dx\ siLEDf7^2^f>#?>w^^y h^&taiarR^fcfcao Lfc**o 

T, LEDf 7^2(i, SS«li:LtWH©i:^^o 

LEDf';y2©A> K>; > 7it*&% \z & o tv>4 0 
[0 0 4 4] 

±IB<75«^ ^^^LEDf-7 7°0®^t^vi I^V^T, HI 3 ~ EI 6 £#M L & £ |ft 
H^i-^o &ib\ HI3~lll6T'{i, LED^-7-7°2^#*J^f|5^t^^>«#f^^{±i 0 0 

tT, MOACVDS (m&&mfc¥XMj&&m £fflv^ S3C^ti^ C2^f>f 
^ 7 ^7S|2 8±CGaNA?7ri (^M^) , n-GaNfl 014, InG 
aN/GaN^lt^FM 1012, p-GaNil01 0 * C ^JWKifgJlJjfcgK 
«£ [B3 (a) ], 

[0 0 4 5 ] 

Mit2 6 (mi#HS) ^^T a 2 Osll 0 2 6 ^^^7 ^CJ: f)iit^ 0 ^> 
<Dm> Ta 2 0 5 ll 0 2 6^I^l:o^tii, & h D*6^ ? - > pFHIf; 
) i:i^)IcTfe<o TazOsll 0 2 6 ^iIL/:tCv^^;^->*i*f^t^ 
ll&§I^Cjffi*i#2 6^^$tLS[|H3 (b) ] 0 fcfc, $fcfcTa 2 0 5 JBI*?»Jf Lfclfe, 

[0 0 4 6 ] 

•ecof^ Rh/P t/Auil 0 2 4 ^OJIII&cm^-Ai^fe^;: «t ^j&L[H3 
(c) L It, J¥$5 0^ inWu^ '^1 1 0 0 4 ^M1--5» [0 3 (d) ] 0 
^t L t 7 r >f 8 *^*t4Ig(a4o if\ 77n> v- 

h& ifcDft^^ ^VA 30^Au^y^rll 0 0 4 % izm <9 tttf£ [HI 4 (e) ] D Hfl- 
^7>f ;l/Al± % t77^7i«2 8 ^^L^fJtO^SlWSMl 0 0 6 Wu^^i 
1 0 0 4 £3£#U UBilfl^^t-S^^ KU >^^#^tr-r^,7^i605:#tl5#t Lxm 

[0 0 4 7] 

W7^A3 0Sr5i Ottttfc^ f77^7l«2 8fl^f>tS3 5 5 nmOYA 
G $ 3 Aiff^ V - -if* LBI, t7r^ 7St 2 8 <£rM t j^Sti" « J: d ^M*f"T & [HI 4 
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(f) ]o mmZt^^-^ytLBli^yTJTmR2 8X-l$mXZtiirmML, t77 
^TmH2 8tn-GaN101 4 JfOOTfO^-CRJRS *LS »}JrWfc5M&fc J: *9 

J»ttS£»tf& G a N 3*i£ 0 uJi|:j;H7 7^7it2 8 

111 0 0 6 ttttfifflfjBtW^ti^liL^ISfcftio {SU ^Stiottl^IG a 
CJ: 19 -t -7 r >f 7«£ 2 8 j& 1 0 0 6 3&*»5* L fzlXM K$>Z 0 #IGa Oik 

JRl 0 0 6t±5-«f *[H4 (g) ]o YAGi5 31lSPStV— fitW^fe^ 2 

4 8 nm<?5K r FxJfyvl/- ""f ^c-^ 1 > 3 6 5 nm^jjc&tffffljlfcfflv** £ tf ? -C # & 0 
3: fc, 7 7 'f TM 2 8 tflfft: <£ t) i fc <& * 0 #£o 

[0 0 4 8] 

LED^y 7° 2 tft&^mfo^mm* ftm-f&tz friz ^ LEDfy 7°2 fcftSW 
^^vX^^-> PF0^) t?®V^ A u ^ -7 ^rif 1 0 0 4 ^lStl& f t^ttv^ttt 
fflj-y^V^-C^Rft^Sff^JiJItl 0 0 6 £lir*-f& [HI 5 (h) ] D f^ll n-Ga 
Nil 1 4 c0^mLM^MmLIH]£h#it 1 4A«:fjStJfci6, fiuffi^*^ - > ( 

#t^ 0 maim (nacifljiti 4 a) z&j&Ltz^ ^^^-^ pfei^) 

t^[@5 ( i ) ] 0 
[0 0 4 9] 

fi#H6^)WIJ:fiS^g^J: LT> M^v'J a >JR 1 0 1 6 £M:« 0 
n-GaNll 4 ±!SOlftJSS*4atf*fcS*"**JRJBtN n-GaN|l 4±M&^*^* 
-> (^m^) TrUofcft. ^£ irn J; ^Mitv 1 ; n>li 0 l 6 ^IIL, 
ft, fulfil* ^*->-&B£*1-;s> fc, 3Mi##«W6fl©Au*y4r» 1 0 0 
^•a6T, n-GaNfl 4 _h® WoWfl-KSfl: ~> V a >M 1 0 1 6 «J&-f & £ 
[0 5 ( j ) Jo 
[0 0 5 0 ] 

a-ffc-> i; n >m i o i 6 Lfzitt, n noma 1 8 , seia 2 2 , ato** v - k<&*ss 

T-2 0 * : Rm-$-2>tztb\z^ A 1/P t/AuK*5^JK1"*[BI6 (k)] Q LEDf -;7°2© 
ft. ^lf-A^#^ifeA l/P t/AuJH&£©JKK^JftU tuSB^^^^°^->^l^ 
[0 0 5 1 ] 

fflv>T&3S«W3-fc&#U M'fbL-c^i"^ [H6 (1) ] 0 

—mz&ftim&tmt> %> t §&ytm-fr h <om^% t &&&&& h (omm^Rv^^t t 
mzm^&ztizzt) mjt&mm ^-sect^it^^^-^ is tanatnis k js v» a 

< , IWJBf t#»tTV>|, ^jr.^-|*j{;£;v>Tk±>J— & S - t 

^■eiSWt, #LEDf *y^feA5W&<, LEDf 7 TTOO-fe^y 3f f>#NW 
t4CiWS!T*So £^ f M^L E Df ^tlt-M$ ilTV>^ i i ^6 

itHfliLEDfy 7£#|glLfcft, fife L E D J: 19 ft, 
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10 0 5 2] 

(H1#PS) **^*"*-*[H6 (m) ] 0 
(*jfeo^B8 2) 

@7 (a) ff«M^^.fifeLEDf y 7^5 2 (&T\ J££ rLEDf 7 
75 2 J t^Oo) ©fffil^f), El 7 (b) ii, 111 7 (a) 33 »t * B • B *lWf H 0 
-C*So HI 8 (a) t±, L EDf7 7° 5 2 OTffilST?**o &33, HI 7 (a) Ji, 

|£^&M#JE5 8 (H7 (b) #M) Srlfev^^Jg«:^LTV>4o 
[0 0 5 3 ] 

HI 7 ^C^i-J; -9 LEDf -yy5 2li> ^-^itfcft^SSiSiS iSt5 4 (&T 
, ft TS i*R54j tv^o ) ^fMH5 6 ifjfc#!5 8**K»te>^ 

iitLTV^o S i «5 4 ii, #i#^ili5 6 0ili «? & -0 "J ^C^ 
B*^rb-r33«3, 5 6 W\ S i &&5 4 J** it*— *W±lOit"l5if!:E$ 

[0 0 5 4 ] 

^Sfl^SflJI 5 6 fi, Si mtL 5 4 ffl^ h MK, p ll^^MM"?* * p-AlGaNi 
6 0 0¥£ 200nm) , AlGaN/InGa N^M^^IfcftS 6 2 (J?£ 4 0 n 
m) , nM*t&fam~?$>& n-AlGaNi64 0¥£ 20//m) , a-GaNi (i¥£ 
5 ^ m : HI TCityfm^) frbjS.*), I?#p|jl^ILtV^o 

f- y 7°^ ^ Xt± 5 0 0 ii m^> S? 2 5 0 //m (Si 5 4 J¥ 5 0 ^ m, ^jfrfMR 5 
8J¥2 0 0 (Si &K5 4±I*f>^S§) ) t?&£o 4 fc, *»II5 6 (7)J? 
*l±_hiao®l9t?abD, f©±fflOt'fXl±, 4 0 0 ft mM~?&&o 
[0 0 5 5] 

p — A l G a N® 6 0 ©Tffi (H5ftS 6 2 t Oft^lii^filt* i^K 

p «*1 6 6 d^Rtf tLTV>^ o p mmU 6 6 ti> p-Al GaN16 0 HJ*" fcASKflMI 
§tl/;Rh/P t/AuI*?)^^ ttriaH7fe)i6 2^h(D%^Mmm^n-A l G a 
Nil 6 4fi0^jS:it-r^M**"LTV^ o £33. ^*##®1K5 6 i:p«m®6 6 fctt, 
J: 5 ^ r ^ 7*fR9 4 (EI9#fis) ±H#f#7'n^^iao-Cfl 

[0 0 5 6] 

S i £&5 4 <D±M<D'J?ts; < £ fclffiiBp flJM 6 6 fcfcNfc-f «SP#"C*> 
-2) til 6 8 $ ttTV* £ o ill 6 8 l±> Ti/Pt/Au JR*» ^> 4 «9 . HUlB p « 

f6 6t, Au/Sn tv^/:ittfl-*?)^^I^ 7 0 Sr^LT^StLT^So 

#^ffc#iIJBl5 6 ^33V^T^tBLffifc>&^ttrlSn-A 1 G a NJB 6 4 _t® (3&3te® 6 

So ^fJCHftflf^i 7 2 (±, i^i:, n — A l G a Nil 6 4 _t® C— «&J?Mi£ 

Wu^lZfy?*'***)-* K (Ta 2 0 5 ) R7 4©-«*aKttCiyf>^PtoTR* 
Wti:io«S^feOT*4o n-AlGaN16 4±S©-S|i«(: 

ii, T i/P t/Au*5.45LWUn«t7 6**f jS?flTV>4 0 
[0 0 5 7] 

#S#^iim5 6 Oflj®co^Mh±®0-f|5 (iffl^lCj&o-rf^i^j:!) £ 

ffljb v V 3 > ^ <b * £ «JH 7 8 $ *LT v>* o 

S i*t5 4WTI (W##-J1M5 6 0M*i:ttWffl) Ti/Au*t 
* & T 7 - mSSflH 1 8 0 t iJ V - K*&m*f- 82t ^itTv^o 

V»i, Smfll6 8ti> S^ffilSf|56 8A^33V>r, S i«5 4KHR$*l^^^-*- 
[0 0 5 8] 

— L^*t*LfcnHI**7 6<7)n-^-f|57 6 AC, S i SS5 4 Cit?I5E» 
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8 6 O— Mtf&mZtlX^&o 6 <D nmmm7 6l!«g|$^f±, nflJKS7 6 t 

(D&ffi&tiLfrb n-AlGaN16 4£MPJJ±® OWXtB LM) Offi^^l § ffi $ 

«##if)ll5 6 OffilJMUf&oTS i »15 4 i:Sotv^ 0 

£18 6J4, Ti/Pt/Aul^^if), ^Sf$#SM5 6 tit, tulBffeliM 7 8 
Cicti^Mfti^tLtv^o IBiR 8 6 0S ilMS5 4ffi5»t#V- K*&*«RP8 
2fc(i, S i 4 t'F7f1^$^7tx;v-*-;v8 8 *^LTm^a^^®^^tLTV^ 0 

X^-^-jP8 4, 8 8it S i 31^5 4<^J¥*^lRl^gBtg§tL/iSa?L^P t * 

[0 0 5 9] 

mjbfam 5 8 i±. Si 5 4 i ? ^^T% Ttfrffi^M^Jf Jl 5 6 <D1IJ® j3 i 

8(4, y^-y^t^MtttiC, H&&ytfat LT^flxtf (Ba, Sr) M g A 1 
10O17 : E u 2 + ^> (Ba, Sr, Ca, Mg) io (P0 4 ) 6 C h : Eu 2t 4W^^{ 
t & It®, *H&£3fefrfc LT#!l£{fB aMg A 1 10O17 : E u 2 \ Mn 2+J s? (Ba, S 
r) 2 S i 0 4 : E u 2+ & fc*7>^& < t lfi, 3M&£:3fr8:fc LT^iJxJ3f (Sr, Ba 
) 2 S i 04 I E u 2+ &4>& < t 6 1 jffidg, ^fe^frfci LXWx.tf L a 2 0 2 S : Eu 3tj ? 
CaS:Eu 2+ ^Sr 2 Si5N 8 :E u 2+ %t*7>^£ < 1 ttlgOff- 4 

[ 0 0 6 0] 

#«C#^»JH5 6fflHl=*»t* S i mm. 5 4 h^7fe#M5 8 tOWKIi, A 1 7> 
^> * a 3feM*J-flg 9 0 7&*5fcJjfc £ fiT V> & 0 

LEDf 77'5 2 fc*5V>T & , 1 L EDf 7 7°2 <h |W]#, p mVM<D 

H8 (b) f±, pfl!M6 6 (H7 (b) #PS) <Dfr*$L L^ISt* <9 , El 8 (c 

) a, m8 (b) t:*tti>D • Diiiat^^c 

[0 0 6 1 ] 

E18 (b) tM7 (b) ^tIL^f>iWt^t, p#JJS«6 6 i±, tMfcfcLfcttSfc 
<5D£h^6 6 A^frKlfc^WPB^BBStLT (B&~#t-^tfc$tLT) Tf^^n/cX b7^^ 
^OEflCiM6 6 Btttio -e-LT, #fif|5 6 6 AOHgI$/5 s p - A lGaNi6 0 ©Tl 
tf^?atv^ 0 El£b®6 6 B<DWM6 6 CJ±, Ifty'J n>^^^ft|#9 

[ 0 0 6 2 ] 

?>^SLEDf 7 7'5 2i:i5^t, 77- K&WSfl^ 8 0i*V- K*&* 
ST8 2 ^^Ltl^lt^t, #S#^gM5 6 <D^m 6 2 ^P>»f 3 9 0 nm©i5| 
fc*L*o 3§3fc«6 2*^Lft£*^jfc©^li, n-A 1 GaN|6 411^ 

o 

[0 0 6 3] 

±12 L tz iM:, ¥-m*^mWk 5 6 OJ¥^t) ? 3 fx m5tc*|T?** O tcJrb^T, ^7fc#IX 5 
8Ol*li2 0 0 ^mt+5'l:J|v» o ^*#^/SI* 5 6 Offl®^JS & , Hk%m% 
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[0 0 6 4 ] 

*nm<7)Mm<D l e d ^ v 7° 5 2 a, P nit e 6 fcfij&stspmfifcJMi L£ cl 1 1- j: 

HfrfBn-A 1 GaNl6 4 ±mi~mf 5> ftfcfflfiifliai 7 2 tiotli, 15 6 

^ 0« 19 tb L$J Wft±-f 4 o S & fc, ±|5*^itM 9 0 K X o LEDf-^5 

[0 0 6 5 ] 

$ <b LEDf^5 2l4, ^##SJR 5 6 OftJR «9 (±1 LWM Ct7r^ T»«^ 
>& ? BE $ tLT v> & v^O "c\ H^feli frt><r> j/tipy- ~7 r 4 T 

4 p - A 1 G a Nif 6 0 <DH&&m I'M A,X~ p ffimil 6 6 j&*B££ p ffltt 6 

z ti & $m a , $m<ow& i rats*-?* * 0 

[0 0 6 6 ] 

LEDf y^5 2ii, ^at^t©^ y YKi&mm^ 8 0, 8 2 *a®ste-i-;& itl: 

itLEDf 7^5 2 <^5l^im::±& Lfc^»#t£&St£^fT-f- 
[0 0 6 7] 

i fc, LEDf •;7"5 21^ 7/- KltSSSr?- 8 0, *V- K^«Sg^- 8 2 j&«HHfc£ 

_tflBOflMSj&»G>fcaLED^y 7° 5 2 0«3ft;fr}£fcov»-C\ 09-11 6 * L * 7&* 
bmm-f&o &ib\ 09-01 6T-ti, LED^y-/5 20#fl|jS«U5-fc3arS3R#aJ5-K 
(± 2 0 0 OS^Ofl^fc-ffrU W2r T i:aLEDf'7 7° 5 2 VHJto-t&HtJ&Ufi-Ktt 

[ 0 0 6 8] 

4"f> M0CVDfeS:fflv» L a9i:StJ:^:, #fc B B SST'Wt770«S9 4 
±£G a NJf (0 9 T^i^EterO „ n-AlGa Nil 2064, InGa N/A 1 G a N 
^MA^-^P^^tm 2062. p-AlGaN1 2 0 6 0 ^u ^JllI^dsJ&SK «fc o Tff 
[0 9 (a) ] o £ib\ t77^7*«9 4 U\ ifi#2-f >5\ 3 0 0 p m<D 

[0 0 6 9 ] 

**Lfe#Sfl^JUR2 0 5 6<D— fRSrv^y^U ^ <7> §15^- ^t7r-f7 
9 4 4 -e K 7 4 x. y f- > ^ £ J: ij £ o iOti^c fc- i NI!Mfc#IIfl|j&* 

LEDf~;75 2 ^tit^i^^**#il5 6 (0 7 (b) #BS) [0 9 ( 

b) ] o 

>X^mmt9 2 (07#M) tft&mti' 1 ) ^>Wk2 0 9 2 *KJ: «5 

o •€•<*> IK ifty'j3>l2 0 9 2**^S4IK^^ov»-C»4, & D^'V^ - > 

(7507F) J- J: !9HoTi3 < 0 BJ-ffci/'J 3>ai2 0 9 2 *m.M Lfc&fc ^ 9 - > 4- 
t^g^l^KiffiW 9 2 [0 9 (c) ] 0 ^cV^T, 1®^<7)#### 

^JR5 6 ( P -AlGaN|60) ±11:, S^lf- Aif^C i U Rh/P t/Aul 
S:i©)IIl:MLt, pfi!im^6 6 4f«-r^» [0 9 (d) ] Q 
[0 0 7 0] 

r^-e, Eft 9 2it ^*^»JKt*v^r^^|%^*jBfL"C3a:*iS^fiBffl«±t 
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ffiLtzMM (ift^PrafUt) Kif6i&#9 2 £BBU i^RSiM^MK^S ti^ffi^figffi 

PigO^;*^-|tl^fIl®i-^^(± N #ftfjl3 2 0 1 4 7 5^^tcH^§tLTV»*^^> 
^«t?^T^-2,fca6, dTi4, ^ffNffl&t&Kf4#lii&U HI 0, Hi l£#ML& 

[0 0 7 1 ] 

110, 1111(4, 19 (a) ~ (c) t^LCT* J: ^iCSL/: ^t^-So 
M\ t77^7i«94<9 (0, 0, 0, 1) I±CMOCVDfti:J;tK I$l 0 
nmOA7 7 7i (^Htk) £.&V>-e. J?£ 5 ^ mOG a Nil 9 6 £512J&-t<2> [HI 1 0 ( 

a) ] Q GaNi96flC!iGaNi:t77 0 (7)f ?-tI©Iv^ |: j: J f^W 

[0 0 7 2] 

G aNif9 6$mfcmi<Dmm-e*>&W£i*^y?-z/riz£ t)WW&imi 0 ( 

b) ] 0 ma<DmmH lO^m, £bf|5 9 6 ATMU^Wt 2 /um, ^£{4 3^ m^&& 0 £ 
<DMihiz X >9lSMSit*-[6]t'^$tL^»9 6 B<75#|Sn4< l , 1,-2, 0>-??&&o 

±iEH£hM*±:£:^P>jl7t#t!&£m 1 0 (c) fc^o 

f©±[:ICMOCVDS*fflV^, IMO/i mOH 10AlGaNil 2064A£- 
MtS[0 1 1 (a) ] 0 G a Nil 9 6±<DWU9 6B±l:*i»l«!)Al GaN|2 0 
6 4 A(7)^^^:PilKf4, A 1 G a NifcDif ^fO^T t HCGa Nil 9 6 9 6 B 

*^fp]^oT*ISL, ^0*&i^Wig£&£o MffiCilOAl GaNi2 0 6 

4 AO^M^^i-^^^P!|{4, G a Nig 9 6±<DIM9 6 B t G a Nil 9 6 

OiM 9 6 A±mtfc<Dfr t tz *) , *tl&ft<om.m±&XMW$t.b-&2> 0 
[0 0 7 3] 

^l©AlGaNI 2 0 6 4 Afc®^^ tz^Xm<Dm.^^hirM^, i&^MM 
M<V—?&£tfa%$t%&Z. -9 fc, il©AlGaN12 0 6 4 A ^IH|if!ifil^£i£&t& [ 
EI 1 1 (b) ] 0 itmim, mvk^K^htzG a Nil 9 6 OHfl t |W| £-C&& 0 
MMO±^J#£ 1 0 /i mOi2OA 1 G a Nil 2 0 6 4 B^MOCVD&ia »9 Hit 
1 (c) ]o il«AlGaN12 0 6 4 A izfto ti%k=?-%M\Z& 2 CD A 1 G a 
Nil 2 0 6 4 BOmmt t &~fjl2 CD A lGaN12 0 6 4 B OM^tt® K|n]^o T 
»?U ^^-C-^CD^^Pdfc^^o i2©AlGaNI2 0 6 4 BTO 

J&^&RSti, m 1 OA 1 G a Nil 2 0 6 4 A$Ii »9 So 
[ 0 0 7 4 ] 

-C- LT, ^Lfcte^&PSfi. «J^E<\ H^fciS 2062, p-AlGaN 

i! 2 0 6 O^^iSL, p-AlGaN1 2 0 6 0SI (±ffi) Kt"? h t%-oXmti& 
o fit, tfy h ^ifc^em < itas Of&^WS^*MS*Lfc) 

So 1"&t>lE>, f^il^^^RSW^S ^ -eog^^{4, ^A$^7tm»fE(4^^ 

[0 0 7 5 ] 

mm<7)MM 1 EDf7 -7°2 (HIl) tj3V>T _tffit|WI#^LT, pffl^ 
*2 4<75ft^2 4 Atm&ir&M*kZliSXmmmt U if6j»*j-2 6**E$tL*^*^ 
RHUti"^ J: (C LT £#;b&V> 0 ti, GaNAy77f^n-GaNf© 

±Wi4, pHJjme<7)0£Ii!iM^^t?-^T, H2 7 K^ir X ^ KihU 1 5 6 5&*E§ tLXJ&J& $ 

tLs^A^^caiOiMfc-rstfcfc-t-So H2 7(4, hio (c) K^js-rsia 

-2> o 
[0 0 7 6] 

it* "cafc^fciBIgfcafeff LT, HI 2 (e) , (f) JC^-fXg«:JiaC>&o 
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1 0 0 £012 U ^l£7c9 8, 1 0 0 C, MMM* y^rtictP t *5te*LT, 
*-;v8 4> 8 8 2 (e) ]» 

#Cfc, S i 2&&2 0 5 4±lBO0f3ei6BlfcT i /P t /A u m*5g|S Ltill 6 8 fcffc 

it, zhK&mme s (Dmrnm^MfoxAu/s ndiMLt^i 7 0 *f^*i- 

4[H12 (f ) ] 0 
[ 0 0 7 7] 

&V*t\ t77^ T3ME 9 4 ±0 p fflmS 6 6 t S i M 2 0 5 4 ±0*tJS-f 
7 0 «£ 3 fc, Ht7 7 -f T«9 4iSi 2 0 5 4 fc £;g;?aT, #JBEL 

m&m 7 oa>*3 o oiceftfcfc* 5 tMt^ [n 1 2 (g) ] D £*lkj:o-c 

, p til* 66i ^^-il 7 0 /0^ H B H ^^ $ tl* o 

pfOM6 6 i:g^f7 0 ©g^fcttv*^ #|^1R5 6 s&» <b if 7 r A 7it 9 
4*5-*-*-* [813 (h) , (i) ] o SR^ilgli, SI#ll^^Si: 

[ 0 0 7 8] 

"9"7 T'f 7*K 9 4 j&*3-flSt$ ft, 77^ 9 4 ri> & S i 2 0 5 4 £ « 

##J1II5 6«*te¥£ft*£> n-A 1 GaN16 4 J:t770Ift9 4 t(0r|O|& 

fflv»4 4oiH iftjfe*fct£ (ftaMS* W) oMt * ^ - x mm fcL-Ctlt^^i 
[0 0 7 9 ] 

Sl78^1t^[B13 ( j ) ] 0 Iftv 'J ^ >Ii^ W#I15 6 (n-AlG 

aNi64) ±m(ommm, ^mvf&mm 5 6 ©now, # ± vtn 6 8 ostasis e 8 a 

2tK, Ti/Pt/Au nlHM 7 6 43 «£ 0*655*8 6 Srft«^& [HI 1 4 

(k) ] 0 "r&:b*>, nlll7 6 tmm8 6 fcfi, — #fi&K^J£S*L*o 
[0 0 8 0] 

A 1 I^f^LT, 3fcR*flR9 0 ME! 14 ( 1 ) ] 0 

n - A 1 G a Nf 6 4 O&m&MK* ^^tWK (T a 2 0 5 ) jfc 7 4 * 
1; y^icioTiilttfcf^ -to— SUSrJiyf-^^tc ioT|^*LTIHl£hlM7 2 
Jjtti [H 1 4 (m) ] 0 

jRv*T\ S imK2 0 5 4 ©fiMii5 6 05&£Sft-CV>;&£tflfc, M^WJi 

Bfi^7'f^lO2^tt5[015 (n) ] 0 
[0 0 8 1 ] 

m 1 <Ol^»=^y ^H102 ©eft, S i 2fe«2 0 5 4 0 0 ^ mCfti t 

•C-!-co*fl!l^eTO't^ [HI 5 (o) ] 0 £ftfcJ:»K X;V-*->8 4, 8 8**S i 36 
ft 2 0 5 4 Cltl^ C fc fc & £ o 

x;i/-*-;v8 4, 8 8W4i, S i *«2 0 5 4 oBfSfefftftfcT i /A ul« 
J&LT, 7 7 - Fl&l^ 8 0 J: * 7 - KfiS? 8 2 ^rf^St ^[015 (p) ] c 
[0 0 8 2 ] 

>k\~, S i 2£«2 0 5 4 CDMHcIfijfLfclfl 1 -^^102 £WU S i 

3fefI2 0 5 4 c^fll]^ i/^^v- fT^^i2 0<*f7-f 1 0 4 *|fi3|fi-« 
[116 (q) ] 0 

m^X, 7^'J->MCiot, f*M5 8MLfct[il6 (r) ]. ^-f v 
777V- FDBCJ:otifri:7^y>^Lt, L E D f '7 7 5 2 tf^fc-t S [0 1 6 
(s) ] 0 
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(Hi&O^Si 3 ) 
[ 0 0 8 3 ] 

HI 1 7 \"%m<VfZM 3 L E D f- y -f 1 1 2 ?:gto 117 (a) liLEDf 77 

1 1 2 WffiHI£, Hll 7 (b) 0 17 (a) Kfclt&C • CWIt Ell 7 ( 
c) li^Jfe-f-A pM&l 2 4 co^O^PMEI^-etLW^LTV^o 117 (c) 

, (d) *s xxJPm l 8 t^tpfllSfi^na-eii, W^Ki^^Ltv^o 

II 1 7 Kfrf 4 -5 LEDf 77'1 1 2(t n - S i 114fc, n-S iCi 

*1 1 4±^|§ H H H ^S^J: ^JfcSftfc4M8H*#»lll 1 6 £:t1-£o #W111 1 
6 14, n-S i C&mi 1 imfrhMK, n-GaNll 1 8, I n G a Nt?#p^ 
1120, p-GaNfl 2 2t«$^o 
[0 0 8 4] 

n-S i CISl 1 4 0±ICIt T i/Aul^^^^aitSl 2 4tf 5 l£tf^tU 
p-GaNf 1 2 2Tffil:li, O n&^W lc BSE ^ "e . R h/P t /A u JHrt*ib & & p tUW® 
12 6 tfmibtiX^&o 

piiii 2 6fi. mi 7 (c) K^irx^K, ^m<nmwmz^ir&mwt<Dmu l 2 

6A«-ii:ft$fit^^[H|flffil 2 6B^-tt^ 0 ~?%t>%. p mWM 1 2 6 <DW 
M 1 2 6 B ^f^i-^£h§|5 1 2 6CI4, Wf-Vi* Lfcli©»?)ftotv^ 0 
[0 0 8 5] 

^LT, ^Mag|3 1 2 6 COffi«#p-G aNJi 1 2 2 tt^?^TV^ 0 CO ffi 

1 2 6A}:(4, BHfc->V 3>ri*fcfc£#&fi#-l 2 8 **3te*$tLTV^ 0 
LEDf 771 1 2 J4, 7U > hffitf^ t'©^S«±tM$ W:7y - V^y K 

Kfc TtulBnUJltSl 2 4 fcj&*si?:/-7*-f y^V4^-K X-oXmWiZfr&o ttz, fife 
3fc£#£*§£-&Ci4, ±&&>T<1 yW<{ ^-KifcS&ROffe, LEDf 771 1 2^ffc 

[0 0 8 6] 

It^ittL/;^ mi 7 (d) fcjje*-J:-5 ftmk* Lfc«&OiM 1*53* 
tfc, mi 8 ic^i-J; ^ 43^it4; t * nTfg-l?&&o 

mi 8 (a) i4, Hifc^Mil fcHfil, Rfit^L/cIt^Ml 3 8 fcufr— »fc3WR 
S^TEJaW&J&JSLfcffil-?*!?, mi 8 (b) f4, R^O*»fW**1-*tt«:OlHias 1 
4 0 ^B&-#t'^$*T!H]fiM^^L^f!|t:^^o 
[0 0 8 7] 

mi 8 (c) f4, ^tt^t LfcttafcOfiffi 1 4 2 ^i|-ii:^t$*TQM^fi 

l^m-c&i?, mi 8 (d) ^^^o^ifM^^ri-^mmoiHi^i 4 4 ^B&-#^^ 

ttS*TPaCilii*^L^:«-C*)*o 

mi 8 (e) 14, =^M*Lfc»flSl 4 6 Srifr-ttH^RS-frTIHliOilfSr^ 
LfcWC*!), mi 8 (f) (4, =A^O*»fM**'t&aSfe«>IHI«l 4 8**— #^5- 

[0 0 8 8] 

mi 8 (g) 54, tiof§2 t|W|#, iMfc*Lfctt8c©i!!*Bl 5 0 (K&^ 

mbit?) frnz^rw{hm*Mj&Ltzmr*$>y)^ mis (h) «4, jc ^ a: l*: 
mm^mmi pflnwsocniniTs^s:, mi 7 u) , (d) , mi 8 
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(b) ~ (h) \zm-tm£hm^tLxi>mt>^o ttz, mm<Dj&m2 Kmi&vmn. 
m<vw&mjfmz, in (c) , (d) , us (a) ~ (f) , (h) \z^mem 

m$mmx-&2> 0 led-^v^-^2 o o a. &&ir&mw%*M2 32(12 2)«*t 

[0 0 8 9] 

LED^ya-JWi^ Ifi# 5 c mc7)R^^ Ltz A 1 N^^J-b55 y ^X«2 0 2 
t 2 1 7 iMomB^y^ 2 0 4 i^f Ltv^o -fe7? '^Xlt2 0 2 £{2M^3£A2 
3 2 K3fct)fiHt£rt:a&0#'f KC3SI5 2 0 6 ^, MW%r&2 3 2 7> 6 <D$&m* & tzfc<D 

JS^-2 0 8, 2 i omki<}btix^& 0 

HI 2 0 (a) l±LED€yj.-;k 2 0 0(O¥I@, 112 0 (b) (i@2 0 (a) 

£g-gw®hu H2o (c) f±, m2o (b) \z&\^h^v •fm.mufrofa-xm* * 

10 0 9 0] 

E12 0 (c) iz^-fX^K, ^7 5 7^^M2 0 2 ©TIi:ttMttt*Wl)fc 

HI 2 0 (a) ^^v^TRtT^^^^^^V^X^^'^^^jS ^ -y ^X«2 0 2 
<D±K, LEDf 77'5 2^111-ro 2 1 7 M) ^§^TV^ C 

■t7? -y ^X«2 0 2lt J|§0. 5 mmXA 1 N £±#5fs|- 2ftM7? 7 * 
X« 2 14, 216 fimm £ & -t? 9 5 y ^ ^mRX2b i>o ^757^1 

«214, 2 1 6 co#f4 1 L-Xli^ A 1 N^CA 1 2 Os , B N, M g O , Z n O , S i 

c , yjv^y k^#x h tiz> o 

[0 0 9 1 ] 

L E D f 7 7° 5 2 TJfO-tr9 1 6 tLTV^ 0 ±1©*5 5 

•y ^X«2 1 4 ClUEDf? -7° 5 2 ^H^a £H £i"Jffl-f £ -r-/^-^(7>S®?L2 

1 8 «$^tv^ 0 

L E D f 7 / 5 2 ©^i^fit t:^£> f ^, ^ 7 5 7 7 ^ If 2 1 6±W^Ji. 12 1 ( 
b) iZT^-f X o %^>7*-i VX&2>, *V - hV?7 K2 2 o iyy - K/^ K2 

2 2t5 j 7T^$^-CV^ 0 #^°-y K2 2 0, 2 2 2 iCiiC uOffiCAu^ y**ft 
C075 ? fflV^tLTV^ o #y^>y K 2 2 0 , 2 2 2 CfiP b S n^V^l^t^ LEDf 
7 7"5 2©^^^^^^^MS?8 0, 8 2 (IH7#Be) *l£ 0 

[0 0 9 2 ] 

J&Wi, LEDf 77^5 2©i^lSl 1 8 0, 8 2 1:, 1CP b S nA>^^ .^LT 
^^-y F2 2 0, 2 2 2 ^ > ^£t£«Ifi i: & £ 0 ^V*? KtLED 

■f-y 7°5 2 *BBL/i^ V 70-^^1^^ -y ^&U2 0 2 <^a^£^>^Y#U- 

— JgfcU 2 1 7i^t<7)LEDf 7 7"5 2 i 3&«T? 

^^.o ii-ettfcfcfL&v^ KOM, /N>^<7)fi, L E D >y 7° 5 2 Oltm^nFO 

[0 0 9 3 ] 

7fe^fi*J#tt^^^L/c^>(D-e*^ 0 -T^^*>> ^lOfliatLlf, LEDf-77' 

5 2 <ommmiz±*zi/t&m!fc&&£:*$&f-t2> z t^nrnt & n , mmitmrnrnzmm 

[0 0 9 4] 
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120 (c) fcar*-J:3te, ±Jf<D-fe v 5 y ? 1 4 tPBaS:* tLfefriBJta?L2 

1 8 (DmmR^mm^y $ -^xiS2 1 4olli:(i7;^MI2 2 4 ^-BJ3K$^t 

t7v^ 2 1 6l:LEDf 77°5 2 ^^flu M 1 <9#J§| hLTy'j3->f 

512 2 6^-trLED^->y5 2 £gv^ IiX H 2 OftJJif t L T -x. *° ^ v#J3& 2 2 8 * if* 

[ 0 0 9 5] 

2 1 7lOLEDf 77°5 2(t *7^^^2 1 6 ±Ht-^Jfi$ frfcHMSl^* - 
>23 OCiot, 3 1 It^lJ 7^^0C^*fcStLTV>&o 

[121 (a) It ]s>X204&£ Vl|Ot7 3 y * 2 1 4 *:JR •? KfV»fcJfclWE 

©LED^ya-;V2 0 OOfI0?*S o LEDf 77*5 2 ■£fl?tl<D&mtiLW:<D* i 7 
^ y ? X« 2 1 6 Mii±, ±i£ Lfc J: -5 T y - KrC y K 2 2 2 t 77 V - hV-c y K22 
0 (02 1 (b) ) ^@B$tLTV^ 0 
[0 0 9 6] 

L T# L E D f 7 7 s 5 2 fcgM££*i7t#T>' - K'"*? K2 2 2 V- K^y K2 

2 0 LEDf-7 7*52A»3 1 ofi^ij £&jfi| $ fru $ ftfc 7 ^ 
— 7° co LEDf 7 7°|WI±7»?iJ C&jff! $ tt* «t ? K > ESM* ^->2 3 0 CJ:o $ 
tLTV^o EiR^*- > 2 3 0 <77— $^fJ(±x;i/-^-;V (7^0^) ^^LT, 12 0 ( 

zFi-ftSSft^ 2 i o fc«M*s*LTv*a 0 

[0 0 9 7] 

±f5<7>J: -5 }C||j&£tifcLED^v^-;V2 0 Olt SKWIf*2 3 2 fcJR •) ffrtf 5> *IT 
ffiffl $ o LEDtya^2 0 0 t 2 3 2 fc 2 3 4 ^« $ tl& 

O 

0 2 2 (a) tCfiRWafe*2 3 4 02 2 (b) \'MWSM 2 3 4 <7)JlE® 

[0 0 9 8] 

PSBJ!^2 3 2 tt, ffilx-tf, ^l*I05^#J5:if^@^$tL*o RP7WA2 3 2 Mfflm^ 
*»e>02fcat«* 10 0V. 5 0/6 0 Hz) LED^a-^2 0 0tI 

02 3 *#JSH L 0 0 ©JtHWffl^ 2 3 2 ^WflX 0 tttfflHI 

[0 0 9 9] 

BSi#*2 3 2li:LED^ya-;l/2 0 0 tiZ Ftf&WU 2 3 6 ^fLTV^ 

o TOM 2 3 6 »IIlt ^FfiW^ftilfbtLTv^o FTOIM 2 3 6 (DftM<DmnU 

*rta**€>, 7 1/^ry r ;V & ^mSm^ 2 3 8, 2 4 0 t ttM Kit 2 4 2 ^^ffi$iiTV> 
^m^2 3 8*«jES % TfeMWi^- 2 4 0**H«"C*S o 
[0 10 0] 

LED ; &ya-;V2 0 0 £,TO#I*2 3 2 ^JR >J fatf & &b<7)UU t LT, v U a > =f 
AiWO-'J 7 7*2 4 4 iV77*iai:2 4 6 -fc t5 j #x p> *IT v^S 0 V 7 7"feC2 4 6 ttKg- 

o 'JV^feC2 4 6li, -5-<Ojg>Vfn](7)— «5**«J <9 7>^*LT&£-f2J (J ^112 4 6 A 

[0101] 

it\ L ED^y j--;V2 0 0 ZHMWmzltib&tto 
00O-b7^77 *3MR 2 0 2 jf^mSg^ 2 3 8, 2 4 0 fc TOIM 2 3 6 <9JS® t O 
m-tiLW-tZ tti>K, if 4 KHffi 2 0 6 t if 4 Kit 2 4 2 M#t4 ± 0 
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o if 4 KKHHS2 0 6 hiS A K>t2 4 2 1 1?, SEfll*^ 2 0 8 , fclESHf- 2 1 0 bttfc-t & 
ItmJm^ 2 3 8, 2 4 0 ^ ©ffcU^fc**** $ ft* 0 
[0102] 

LED*ya-^2 0 O^liftjiJWt, O-T/^2 4 4 S:tf t/;t, V^fc 
C2 4 6 *mm%K 2 3 6 K;fe£&A,-e@£-tSo ^tU'i «K jE^SS^F 2 0 8 t#&«3» 
T-2 3 8 . AW^-2 1 0 fc#&«3S : f-2 4 0 £«*U *L* £ 

{~£& 0 5 >y 0 2 OHH^Bfc H^Eias 2 3 6 WfflfcJBsWfc *** 

^1" & r K ft 19 , 0 0 T?3il£ L fcHMPJ^ * 2 3 2 ^3&*fl«J t'f5 

-;V 2 0 0<*>JiB9Hf*2 3 2 ^<7)|^f5ig»^K \z±.),f2>tztb, >y^*»E2 0 2 

tmmU 2 3 6«l:y'J 3 > V) X «rift*i-& £ t U^v» 0 
[0103] 

0 0 i:^LT5 6 OmA^Ii^iLfci £ <75AMlft 1 tt 
„ ^7fcmt± 2 8 0 0 1 m, + 5 , 0 0 0 c dX$>vtz 0 £tz, %<D%it*U? h /l> 

lim 2 4 (a) *OfejgEBItt|g2 4 (b) £ 43 Y) Xtb o £«, 

[0 10 4] 

&i3 N _hffico#0^i±. LED^ya-;V^WEDf^iLTiI«2?) 
LEDf-^5 2^W itiKftx-T, HJfcOMt 1 OLEDf'7 7'2 £J3^Tk 

12 5C> LEDf-;/2^HS«^to 12 5 (a) f±®2 0 (c) 12 5 
(b) {±12 1 (b) K^ti^tittBlr&o &*J, LEDf^2?:lvV:i|^:a, & 

4Mli, LEDf 77'5 2 «rfflV>/si»-fri:ra»-e**o LfcjFoT, 12 5 

Hjsv^T, 12 0 (c) , 12 1 (b) tc^-f (± , HCff^t#L-Cf 

[0 10 5] 

7 7 - Kj&SSIT- 4 (11 ( b ) #PS) COJ^M y - V^y V 2 2 2 t * ^"C 

LEDf '^72tt, *7?^^M2 0 2 M?tll.o # V - Kift**^ 2 

0 » V- hV-Cy K2 2 0 fcW^r^ y?V 4 "Y— 1 5 4 i:iotii§W„ 

£ L E D f 7 7° 2 K (± sj? yy*4 y 71 1 5 4 7& S JE V> tL& (^tife £ 

^ SR^>'f'f>^7'ft-15 4li, n-GaN114 (1 1 #M) ©«LIi 

4 Y — 1 5 4 <7)^M*fM^C^ < v^-cab*o 

[0 10 6] 

LEDf?^2tIv^t^©«jl6^hJHiH2 6 (a) feS0tti2 6 (b 

^hL-ciJt**, £*l *nwt=#s^##i&^ii (LEDf '7 7°) it^mm 

izm^zzbwx'&Zo ^mm^^^m^tftmm^m^m^oitmtLx 
mmLx i>mt>%\<*o i^tLtit mah LEDf 77^7t-^>^tt^ 

& giUil (SMD) LED^WbftSo WMLEDIi, flflx-tf, -bv5-y^ 
^^JiWS^I&^ffi (LEDf 7 7") S»#-S#5H6^**«WO 

^*ri/mmxMjkLtz (*-^Kifc) aiiiSr^r , r*'bo"c**o ot^m ( 

SMD) LED©^li:ov^[±tlt^ 0 
[0 10 7] 

LTa, fVt^lfft, i7 3 > /;illp B n © 'J ^ 3 y Hit ^ fiSf * 
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®)i:LTi4, ^ N IS-f'^^'^^i - ^) Ky h"7 h'J ? ^ ^>S^^fi^# K y h <h L 

Tfflv^btL&^^W fb*L&o (LEDfy 7") 14 

, t£*tf>&<7> 4 •} t»*3fe*frs(S36*iftv>©T?, f*?)L EDf ^ 7° 4 *) i>/h^^^<DX^t^t 

[0 10 8] 

£45, Ky h V y ^^f^ii Ltffiv^^Cli, «tlttSut*< 

mmoMm 5 ) 

[0 10 9] 

19 2 8 t:*I^M 5 1:^4 L E Df y ^ 3 0 2 £^1"o HI 2 8 (a) f4, LEDf-; 
^3 0 2 ©¥Ii^, 128 (b) 14, HI28 (a) fc*5»t * E • E WM® Sr-ttL-PtL 

EI2 8 (a) „ (b) LEDf77"3 0 2 ii, ^-^itfc^^nlG 

aNi«3 0 4 t, nIGaNtt3 0 4±^S H H H ^«t'J: «9 *Ljfc3M*f*^*JII 3 

0 6fc^ttSo W#ll3 0 6 li, nIGaN*K3 0 4l*?»)l^ ±tLX, 
n-AlGaN1 3 0 8 0¥£ 2 M m) , InGaN/G a Nfi^Pl&SfeS 3 1 0 (J? 
£ 2 0 0 nm) „ p-AlGaN13 12 (g? 2 0 0 nm) ft* <> 

[0 110] 

nlGaNSfi3 0 4O±I Ofclptffl Lffi) J4, ftttffi L«fJ£«: $0^* 
A«t5^RSrbfe^fe**#a:LJtJ:-5*IHIi!!im3 0 4 ACK§Htv^ 0 litrffl±® K ti , 
+^i*Lf;nffltt3 1 4r^t^titv^ 0 nlli3 1 4 {4, nlGaNlt3 0 

HI2 8 (c) l±, LEDf 7 7"3 0 2 C*V>t, fMSpiSS3 1 8 (12 8 (b 

) ) *m*)m^?zvm<oTmmx$>z> 0 ®2 8 (c) ^iMH3 o 

6 WTI©- f|5t^-ra^ftm3 16 (028 (b) ) O^?) s litv^o 2 8 

(c) ^3 J: O^lEI 2 8 (b) C^t ± ^ f f ##113 0 6 ^)TS (nIGaNi«3 
0 4 tBMMoSM) it, Wn^MWifim* Ltz&M3 0 6 A&m-MK<frnZfox%2> 
IHIM3 0 6 B*^1r& 0 &ib\ Kl£i<7)fc?y^f4i&2 0 ^m-e^^. 0 
[0 111] 

miBIHliaM3 0 6 B<DmU3 0 6 COJgf&fi, n-AlGaN|3 0 8 Off^T? fal 3 « 
ifizjft&o -t~&t>%^ wm^kitmz 10 (454 tf\ p-Al GaNi3 1 2) 54, ffffB 
0 6 A©ffl8c^K5Htf$ft"rv»;& 0 

IHI£hM3 0 6 B^*»t*fiffl5 3 0 6 AmWJBWI-OfitW (-t&t>-^ fflfl? 3 0 6 
iLTf&BS 0 6 AOfflOM (MM) ) Kit, M3 1 6#f^$titv^ 0 ttl*jK3 1 6 

[0 112] 

M3 1 6tC^ttT, lufB^##-Sm3 0 6 OB&^MH^[6]L-Cp1l[jmS3 1 8 rt* 

ii^titv^o pfljm+13 1 8i±, ^*#^Jijjii3 o em^hMK^m^iitz, Rh/ 

Pt/Aul3 2 0 tAul3 2 2 S ft S „ Rh/P t/Aul3 2 Oli, SbfcS 

3 1 0>0^<7)^:^^RIt^-C^lt-r^^mt LtSltSo p«*3 1 8 14, lufB^fe 
If II 3 1 6 fuffitM3 0 6 K<DW& (p-AI GaNS3 1 2) Ofrh 

m%MK : mmzK2>c\tt%&o ttz, P nmm3 1 8 it, *t##ii3 o 6<Dmmm 
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mm3 o e tnfiiir&nwmit, mmm&m3 o 6 BZKmz^tzi ? imfli^^o 

Lfcj5»oT, pfflSi3 0 6<7)IHIf[53 1 8AOfl|flE3 1 8B(i, nIGaNlt3 0 2110 
[0 113] 

±SB©3Ij£j&» 2r S L E Df - y 7 3 0 2 fc£v>-C\ p ffim® 3 1 8 n {DM 3 0 8 £ 
^LTiiS-f&t, !§3teJB3 1 0 4 6 0 nmO#fe3t**f&*C>*L*o S&3fe« 3 1 

0 ^^HL/iW-fe^fe^l*], p-Al G a Nl 3 1 2 KfigHRjjfco fcft (T^t'lRl^o Tt^fc 
) fi, Rh/P t/Aul3 2 0TnlGaNSt3 0 4ii: £clt£fr£o * 

«#fafcfa;fco;fc*'fe:Jfc«:, pilfe3 0 6 0m§|3 3 1 8 AOIIJH (#|-®) 3 1 8 B 
t±^tRM$^ nlGaNi«3 0 4^tW^ o alG a N£$c 3 0 4 rtfcjftfr 
L7tWfejfc(i, C3flffi3 0 4 A^(:io-CKIt$ii4iii4<S|[nIG aNl«3 
0 4 ^e>Wlt$fL*o 
[0114] 

L EDf 7 7"3 0 2 (± , 3&3feJg 3 1 0 Trf§£ U foii nIG aN|« 
3 0 4 (±^^|p]^^) fc"f\ TO^fpJ^^^ £ hKiiWS^'faiP 

T*«)Rh/P t/Au!3 2 aNl«3 0 4 •? tBt"£ 

ifc, P ill 3 1 8 }i#^##Jf $13 0 6 0Hfr^MfcBKtrJ:-9K!£tf&£fc£:LTv> 
^^O, pfillS3 1 8©fi##H3 0 6 (p-Al GaN13 1 2) fcOW^CW 
fclfctttt, — #fc#ffc£*7fci!i*B3 0 6 AtoSmtltotZ. £ t LTV»4, -e^jft*, p HJ 
m*3 1 8 K^Stt*: (lEiij) mm\t. #M3 0 6 At'** LT£AS*l;& (^cD^ 

4, #Wi3 1 0CSA?iUiJ:i:44o IBM 3 1 0 jSV^Tii. 

[0 115] 

±m<Dm$Lfrb%&LED?-v73 0 2 ^IjlMl^V^t, HI 2 9~H3 1 £#ML 
ft**e>fiW-f *o &*3, 1212 9 ~H3 1 -et±, LEDf^3 0 2 O#i»t^^f 
#«S^Ci±5 0 0 0#£<£>^-§-£#U *OT3flrK{i % LEDf^3 0 2 coM^I" & 

SfcT, MOCVDft*IV\ 111 2 9 iZTFirXi nIG aN2&K5 3 0 4±£J?S 3 
OnmOGaNTtti (^H^) , n — A 1 G a NJH 5 3 0 8, InGaN/GaNI? 

5310, p-Al GaNl53 1 2 * i <DmKj&&j&&l,z X o "CflUl-f & [ 
HI 2 9 (a) ] 0 nIGa N»E5 3 0 4 ii, tt^2 4 2 0 0 ft m<DM 

[0 116] 

J. y > ^fc i IJ 5 3 0 6 (Dm^.nMi n-AlGaNi 5 3 0 8 

co 4> (j ^ 1 1? life* l , mrn^mmm * l *: utr ibm 3 0 6 a * ^j&i- & tm 2 9 ( b ) ] 

o 

#i»3 0 6 AoOTm^o^##iiii±M^a<b^v n^ug-cav^ &#iU3 3 1 6 

«rf*ti[BI2 9 (c) ] 0 
[0 117] 

#LEDf7y3 0 2 fc&SIBWfrfcttJS^-C, Rh/P t/Au!3 2 0 fc^jSi"* 
[13 0 (d) ] a 

p< y*KJ: 19 Aul3 2 2 [® 3 0 (e) ] D ^**#®MoftrlBIHI£iM 3 0 

6B (g| 2 8) fcfi&H** * o Aul3 2 2«life3 0^m^^o 

icV^-C, n!GaNSft5 3 0 4 *liLt, 10 0^ migUOlS CiSti [H 3 
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0 (f ) ]o 
[0 118] 

nlG aN| 5 3 0 4<?)|I^7->-^i:J:oT, MM5 3 0 4 Afcffc±tf£ 
[03 1 (g) ] 0 

nIGaNl 5 3 0 4^ia«ffit^ n tlMffi 3 1 4 fc^Jjfc-fS [HI 3 1 (h)] Q 
4[H3 1 ( i ) ]o 

mmojfm 5 l e ? ^^«ji&-r*Ktt*at«:iiiun$** - 1 * < si**** 

[0 119] 

S3 2i:ii©fl6C#I.LEDf 77°4 0 2 ^^f a S3 2 (a) 14, LEDf 7 
•7°4 0 2 co^p®0&, 132 (b) t±, 032 (a) K*5tfS F • F$ISfW0 ^^rfl^fl 

132 (a) , (b) tc^i" 4 7 LEDf-y/4 0 2 a, nlG 
aN»«4 0 4fc, nlG aNi«4 0 4 ±K 4: 0^J*$ tL^a»##»K4 
0 6 fc tttSo ^M*##-«Ift4 0 6 14, niG a NSt4 0 4 MfrbMK, ±i:Lt, 
n-AlGaNI4 0 8 (J?S 2 ^ m) . InG aN/G a N fi^#F^fcJi 4 1 0 (J? 
£ 2 0 0 nm) N p-AlGaNf412 (ff$ 2 0 0 nm) t«§ill>o 
[0120] 

nlGaNSS4 0 4O±I Lffi) »±, *flXfli L3W&5fc#1-& fc*, WMX 

mmtxz Ltz^tm+LLtz £ v -&m&m 4 o 4 ak^j£s*l-cv>*o 

^*^1I4 0 6 tf>— Blf4, p - A 1 G aN14 1 2 *»t> n-A 1 G a Nil 4 0 8 <D 

nflJ«M4 1 4 J4^ (Au) t«§iltv^ 0 
[0121] 

03 2 (c) J4. L EDf 7 7° 4 0 2 C*5V*T, nUm* 4 1 4 45 J: rf^Mrt & P WW 
14 1 8 (0 3 2 (b) ) ^H^iv^ctiOTffi@^^ 0 -ttHt>%^ 03 2 (c) T? 
W\ #S##iSM4 0 6 *B*S iO f mt^Efl4 1 6©WlitV^ 0 03 2 ( 
c) ic£>v>T, ~l«^ftHLtv^(7)it j|ftlB#i'filt-!Rl**o-ClHI^T?v»JSE3«|5 4 0 

032 (c) *«tr>l3 2 (b) f*##ii4 0 6 ©Tl (nSGaN 

&tsu o 4 t^Mwo^M) t4, mM^mmtii* Ltz±mmm4 o e a^b&— «m#ffc 

£tLT&£IH]£i]ffi4 0 6 B &;ft£o I3£i<£> y ntfo 2 0 ^ m 

[0 12 2] 

fuffiEIiM4 0 6 0 6 AOJgflSti. 4 1 0 \Zjpf& 0 -ffc*?*^ tulB 

„ p - A 1 G a Nil 4 1 2 (4, 4 0 6ACJ:ot, lgtt:4oTV^ 0 

0 6 A OJaMt MKii, MtM4 1 6«?titv^ 0 «14 1 6 (4, ffl 

mmm4 1 6K«»tT\ nna^*#^jiH3 o 6<Dp®mm4 1 8«j^$tL-cv^ 0 
pfom^4 1 8 f4, ^mti&misu o 6ffl^£iu~^/&£*L*:> Rh/p t/Aui4 2 

0J:Aul4 2 2 T:1fj&£fL& 0 Rh/P t/Au§4 2 0 {4, f&JfeJg 4 1 0 
[0 12 3] 

p 1UmS 4 1 8 {4 % suffi^M 4 1 6 O^PfiEK 4 o T, p-Al GaNl4 1 2 OTI 
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lifBDaM4 0 6 BKistf&CtfM 0 6 C (03 2 (c) <DWM) OfrtM 

f pflJSS4 1 8i±, #S#:#«E4 0 6 OlfjieiHia® 4 0 6 BC9E1^4 0 6 A* 

, fuf5HiM4 0 6 B*R1fcZittz£ n & H £h® i: & & o Ui'oT, pflli4 18<9 
iDifflJOlllMtt, nIGaNlt4 0 2li:iio/;r-^-MJ:^^o 
[0124] 

±EO*JS**5» &4 L EDf»; 7° 4 0 2 Wv»"C, p1UJSS4 1 8tnfflljmM4 0 8 £ 
^LTlIt?.^ H3fel4 1 0 4 6 OnmOfttf^yti. 4 1 

O^^fL/cffe^fi^ p-AlGaN14 12Cil»o^ (T^fcfaifro fcft 
) f±, Rh/Pt/Aul4 2 0-CnlGaNit4 0 4ii: (±#fc) Rlt£*L&o n 
IG aNMU 0 4 fi^iMf L£#fe3fcli, HM4 0 4 A^lfi: J: o T^lt $ £ 
i:4<linlGa N«S 4 0 4 5&» ffilt£ ft* 0 
[0 12 5] 

£ CD <£ -9 % LEDf y7°4 0 2It H^fcJf 4 10 T?3Ml U f(0linIGa 
4 0 4 (±^^|n]^^) 7£<75^&^T, T^i:^^^Rh/Pt/Aul4 

2 0-Cj£it£-ti"C niG aNl«4 0 4 frhl&t) HOr Z ttfX & Z t t % *) , 3&3t$)J^ 

ife, pIIS4 1 8O4 i i##Sl4 0 6 (p-Al GaNi4 1 2) i: 

iiBgtfcfcL^ fuiafltiu 0 6 CoWMxj&ir^t t ltv>s 0 p« 

mti3 1 8^ft*&$tL^ mm) mmit, mmam4 o ec^ifLtftx^w {*<o 
mm (mmm) tix&.xztL&) ztt%t), M^btitz^xm^^mm^tz 

£f , 3kibM4 l 0 l<zmxzti2>z t t%2>o ^-ofe*, H*Ji4 l 0Ki3v>Tf±, mm 
^ i; r^m) US < & <9 > x mZkijt&M. £ fix n^y^f^^i $ 

tL, ^#lt^#J^±#L-C, «*^i#^;i-So ^Lt, lulBM4 0 6Cfi, #S 
fe&mB4 0 6 Ki3V>Ti5&?— ^tC^LTV^O-e, #-&##Sffll4 0 6^#:t LT<75 

mmmm 7 ) 

±ie*ft»lli-3, 5, eoLEDf ^rWii (smd) led^#j^l 

[0 12 6] 

<D^M6 K<9k& LEDf 7 7° 4 0 2 £J3 v^cf!) Sr^^ & o 

El 3 3 (a) «Oli7Cl^*I^lLED 5 0 2 (£1T, ft TLED5 
0 2J fcado ) <WWHI£, 03 3 (b) H13 3 (a) K*3tt&H • Hllfll^ 

[0 12 7] 

L ED 5 0 2 (i> M^Mom** Ltzty 5 y ^^K5 0 4 t, §1*7? y 

o 4 <D±Tmm^nrf^m^irtz—nomu^i L 5 o 6, 5 0 8 £^-r&o ^was^s 

0 6 , 5 0 8 OMfB-fe 5577 5 0 4 0±W1M3S8B*&#K LEDf-;7°4 0 2 tt 
TV^„ LEDf -77°4 0 2coJS|l|t{i, ^^JH 5 1 0 tfftmZ fix & V ^ Zb^mm 

&3fc#J8S 5ioit MitfWt-c& *smm 5 2 0 -e#ih $ fix v> & o 

[0 12 8] 

±IBC0J; d M$it^LED 5 0 2 fc*3V>T, j&BSg^ 5 0 6 , 5 0 8 ^LT|&1 

■t&t, LEDf 77"4 0 2it w-fe^^^i-^o s^*fe3tt±, mmm^ms 1 o-e 
efe^^^m$tL-^^drv#ig5 2 om*MMLxw-m^tmm-zti&o 

& is , LED 5 0 2fi, m^flflft %m h fitz "7° 'J > Y WMWL<DWM'* 9-> t iWffi 
0 6 , 5 0 8 cDHUfS-fe9 ? s> 9 mm 5 0 4 <7>Tffi«§B£*S$«^®#£3lE 
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<7)?£it6 LEDf 7° 4 0 2 £Jiv^1?!l&$S^-f So 

11134 ( a ) It SSIt^-it^i J K h ? h 'J ^ ^S^ii 6 0 2 (PIT, # 
K rt^t6 0 2 J hf^ ) (Diilt^^o 

s^t6 o 2 j±, pmyv y o 4 <^£mt^-gMMt~, 9 - 6 0 

6, U y Xm 6 0 8 3ft*JIRt-StJB £ *l, i 16tfl6 ^iJO^ft 2 5 6 ffi<7>3§7fcg|5 6 

1 0timj&Ziitzmm*mLX^2>o f§^6 l 0?)#*}±, W^^CLEDf-y 
7° 4 0 2 * llfof Ltv^o 
[0 13 0] 

^JSXO > h@E«6 0 4<D£.$mKi3lfZi@iOffimz\li, &§&&6 l o *mj&ir& 
LEDf 7 7"4 0 2 *IEKji-^7ti60^JiEi!j|Ili^ PFISI^) £&%fcZti&&ffiM=3r 6 1 
2,6 1 4«^tLTV^ 0 &ffiffi=3r6 12,61 4(7>#*ii, ^if7°V>ME 

HI6 0 4ft«|Bl^^->t:iot, flB^LEDf 7 7"4 0 2 fci^^titv^t, iitT 
m\-UmWjm3&K <£ o T , ^LEDf77°4 0 2 £$!5Z L T * ^Jfpf £ £ t § * i 

[0131] 

IH 3 4 (b) J±, 3§t£SI$6 1 O^ifeT^UfMEI-eabSo 

HI3 4 (b) iZTF-tX^iZ, LEDf77'4 0 2 fi, #iS7°0 > fEI«6 0 4<7)±i 
MJi^SE^tL^Sm^ > K6 1 6 i:LEDf-;74 0 2^'7'J 7 7°f 7 7^i$ittv^ 

0 LEDf 774 0 2 ffltf J: 3 KLTRIf 5 9- 6 0 6 <7>Klt® 6 1 8ri*^j£S*L 
tv^o 1ufERM6 1 8 *5^J«1-4t--^-^?L6 1 8A^x|if->tit^ 

[0132] 

#i7'j > >@BH^6 o 4 Bim<v&mm 620 1 ^tumii 

622, 624. 626 6 2 2 , 6 2 4 ffi£ffi«UB 6 2 8 , 624 

, 6 2 6 HQtwEIMI 6 3 0 *L**;h.3&jS S tLfeflUS** LTV^S 0 &j3, K6 

1 6 b&mffl36 3 0 , 6 2 8 t©Bli, e7*-;vetS?^"CV^ 0 

[0 13 3] 

(1) ±|2^IO^It1t v^-ftL& 0 H^fcJi & ^MT-^F^Sifi ht^i^Lf;# 

(2) ^^K**|§$*T*^fii«i*fciB:^Pi51Hi**^Ai-&^rffittN -hffi««9l* 
m2XMfrLtzXmteMb%^o «iL^ #M2 001-30846 2 -^ftfcH^S *L 
TV^T^fe^ 3 , ELOG (Epitaxial Lateral Overgrowth 

ife&jfcftfcHJ-? r T^«J£^/i^\ -tU'Pl^-f, GaNfil, S i CM, S il 
G a A s it* f« Wit^ffiv^ ^ i v> 0 
[0 13 4] 

(3) ±!2^i©fi2t(t •9-7r^T^_h^^2»#^/im : Sr^ H H H^S^J;^T^ 

j&lt^, »7 7'frs«±c^t, #w»f7 7 (^mim^tmw) # 

#zg# (fllxJf S i C) > (Wilf A l N) ^t'CtefLtlit?^^ 
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[0 13 5] 
[0136] 

(5) HJfeO^Sg 5 , 6Wv>t, [HlM^Mt^i^Oflit fel±IHI»0*»fW^ 
ttfc^^i: ^tziFZHKUh-?, HI 1 7 (c) , (d) *B 1 8 K^J:-5fc3fMKfc L 

( 6 ) mmmm-mmm i * a 2 <*> e-fe l e d f ? r©^*#^n p <b«* k 

[0 13 7] 

»*S«5#tt^&lfeO>J>*v>«:i* (ifirfcRI«tt) «0«j5 £fct±6 ^ 

t4*>*, E32 8> H3 2^v»tRWLfti^, pffiOM ( 3 1 8 , 4 18) fc>tf 
(3 0 6, 4 0 6) 0®£, il^fl5tl±||©fll (3 0 6 A 
) J&fc^SfLTfcfcDHiM (3 0 6 B) i:fiL, il^fl 6 -?{i«$COIH]£& 

(4 0 6 A) Jw^R^tLTftSDfliaii (4 0 6 B) ^J&Lt^ 0 *-LT, BtTfSIHJ 

(3 0 6 B, 4 0 6 B) KfcltSiM (3 0 6 A, 4 0 6 C) SIPOpIWi ( 

312, 412) mfrKL&^x , mmvM*m<*m (312, 412) tpin (3 1 

8, 4 18) ^CTCfltS-ttLfco ^iMil (3 0 6, 4 0 6 

) op turns (318, 418) tftft-r&mmfcis^x, (3 0 6 a, 4 0 6 o 

m^i&XmMM h & <9 , ^ti^omit^MXmiMM t & s <£ a k-t * o-c& * o 
[^«±OfUfflpT|gtt] 
[0 13 8] 

[0 13 9] 

II] iWUCi^LEDf-^^tM^o 

1 2 ] p ffl m& k & »t * h * geft s *fc»^<&ft*w« t & x«&*ift»K t o 

13] IIClll LEDf? ^O^jtXSO— «5*75"tia-C*&o 

jgi4] mtfcofm 1 LEDf 7 ycDfjjtx^o— fi5^^-rii-e*^o 
15] %m<D^m 1 LEDf yomaixso— «p*^bi-c**o 
[06] nMofzmi cffiLEDf-y/oMigo- «p*7p-r®-c*So 

17] il« 2 t:^^ L E Df 7 7°lr*tlt^^o 
[08] i 2 L E Df 7 7^^t@tr* So 

[0 9] *l«2 K#a LEDf y 7°ot^x^io-£i$£7js^0-e&;g>o 

II 0] 1 2 L E Df 7 7'©StIgO-ll5t:^t0t^^c 

III] iWl2}:#^LEDf7 7 t Ol^IgO-^^ti^^o 
112] mrn^m 2 K«S LEDfy y^MIg^- gB£7Fl-0T?&&o 
ll 3] ^Wl2C#^LEDf 7 7°OltIS©-|5?:^t@^^o 
II 4] *J6O^|g2^«SLED^y^O«aiXeo--«*7f:i-0-C**o 

U5] 2 l e Df 7 y^s^ii^)-^ t^t 0-e* * 0 
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